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1. TITLE OF THE INVENTDN 

Solid-state Image Sensing Apparatus 

[Abstract] 

[Objective] To provide a solid-state image sensing apparatus 
that improves ease of operation, tliat lends itself to lo^cost 
fabrication, and that is capable of improving quality through 
the accurate alignment of the image center of the solidbtate 
image sensing apparatus and the optical axis of the lens. 

[Solution] Through-holes 8a are provided in the circuit board 
8 to which a solid-state image sensing device 7 is attached, 
and alignment is performed by inserting protrusions 6b that 
are provided on the lower face of the cover glasemounting stand 
6 through said through-holes 8a. In addition, recesses 6a are 
provided on the upper face of the cover glasemounting stand 
6, and alignment is performed by fitting the protrusions 4a, 
which are provided on the lower face of the lens mount 4 into 
said recesses 6a. 

2. WHAT IS CLAIMED IS: 

[Claim 1] A solid-state image sensing apparatus comprising: 
a solid-state image sensing device package wherein a circuit 
board on which solid-state image sensing devi® is mounted is 
sealed with a cover glass-mounting stand on which a cover glass 
is mounted, 

and a lens support that supports a lens; wherein 
alignment means between said circuit board and said cover 
glass-mounting stand are provided opposite said cover 
glass-mounting stand on said circuit board, and 
alignment means between said cover glasemounting stand and 
said lens support are provided opposite said lens support on 
said cover glass-mounting stand. 

[Claim 2] The solid-state image sensing apparatus ofClaim 1, 
wherein said alignment means are two or moreraised or recessed 



- 2 - 



means • 



[Claim 3] The solid-state image sensing apparatus of Claim 1, 
wherein through-holes as said alignment means are formed on 
said circuit board and said cover glassmounting stani, and 
wherein provided opposite said cover gla&anounting stand on 
said lens support are protrusions that go through said 
throughr-holes . 

[Claim 4] The solid-state image sensing apparatus of Claims 
1 through 3^ wherein the distance between said cover glaasand 
said solid-state image sensing device is set less than or equal 
to 0.3 mm. 

[Claim 5] The solid-state image sensing apparatus of Claims 
1 through 4, wherein the window frame for said cover 
glass-mounting stand is formed in a size less than or equal 
to the image area of said solid-state image sensing device. 

3. BRIEF DESCRIPTION OF DRAWINGS 

[Fig. 1] Pn exploded isometric viewthat shows the overall 
configuration of the solid-state image sensing apparatus in 
a mode of embodiment of the present invention 
[Fig. 2] A cross-sectional diagram corresponding to Fig. 1. 
[Fig. 3] A cross-sectional diagram illustrating the assembly 
of the solid-state image sensing apparatus in a mode of embodiment 
of the present invention. 

[Fig. 4] A planar diagram illustratig an example of the shape 
of the through-holes that are formed in the circuit board in 
a mode of embodiment of the present invention. 
[Fig. 5] A cross-sectional diagram illustrating a variation 
on the alignment means in a mode of embodiment of the present 
invention ( 1 ) . 

[Fig. 6] A cross-sectional diagram illustrating a variation 
on the alignment means in a mode of embodiment of the present 
invention { 2 ) . 

[Fig. 7] A cross-sectional diagram illustrating a variation 
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on the alignment means in a mode of embodment of the present 
invention ( 3 ) . 

[Fig. 8] A cross-sectional diagram illustrating the cover 
glass-mounting position in a mode of embodiment of the present 
invention ( 1 ) . 

[Fig. 9] A cross-sectional diagram illustrating the cover 
glass-mounting positionin a mode of embodiment of the present 
invention ( 2 ) . 

[Fig. 10] A cross-sectional diagram illustrating the cover 
glass-mounting position in a mode of embodiment of the present 
invention ( 3 ) . 

[Fig. 11] A cross-sectional diagram illustrating the size of 
the opening of the cover glass-mounting stanid in a mode of 
embodiment of the present invention. 

[Fig. 12] A cross-sectional diagram that shows m example for 
comparison with the cover glasemounting stand of Fig. 11. 

[Numerics in Figure^ 

1. Solid-state image sensing apparatus 

2 • Lens cap 
2a. Aperture 

3. Lens 

4. Lens mount 

5. Cover glass 

6 . Cover glass-mounting stand 
6a. Recess 
6b. Protrusion 

7 . Solid-state image sensing device 
7a . Imaging unit 

8. Circuit board 
8a. Through-hole 

4. DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

[Scope of Utilization in Industry 

This invention belongs to thefield of technology for soli<fetate 
image sensing apparatus incorporating a solid-state image 



- 4 - 



sensing, device, used in home video cameras and other devices. 

[0002] 
[Prior Art] 

Solid-state image sensing device that are housed in ceramic 
packages are used in conventional solidstate image sensing 
apparatuses • Provided external to the ceramic paclcage are pins 
that provide mechanical and electrical contacts with the printle 
circuit board, and provided internal £6 the ceramic package 
are wire-bonding pads that are electrically connected to said 
pins • Wire-bonding pads are also provided on the soli€tetate 
JLmage sensing device, and wirebonding among the wire-bonding 
pads is conducted after the solid-state image sensing device 
is mounted on the ceramic package. Attaching a cover glass 
in the upper part of the ceramic package completes the 
construction of a ceramic packagehoused solid-state image 
sensing device. 

[0003] 

Further, the aforementioned ceramic packagehoused solid-state 
image sensing device is attached to the. printed circuit board, 
the plastic lens mount supporting the lens iqplaced by putting 
it over the aforementioned ceramic package, and the lens mount 
is fixed onto the aforementioned printed circuit board by fixing 
means, such as screws. During the fixing process using screws, 
the lens and the solid-state image sensing device are aligned 
so that they are fitted in prescribed positions . In this manner , 
the solid-state image sensing apparatus is formed. 

[0004] 

[Problems to Be Solved by the Invention] 

In the conventional solid-state image sensing apparatus as 
described above, however, both the lens mount and the printed 
circuit board are small components, and itis an extremely 
difficult task to screw in such a small lens mount and printed 
circuit board, with the attendant problems of poor operational 
efficiency and increased manufacturing costs. 



[0005] . 

In addition, depending upon the geometric precision of the 
solid-state image sensing device througbholes that are formed 
on the printed circuit board and the geometric precision of 
the lens mount screw holes that are formed on the printed circuit 
board, it is extremely difficult to precisely align the image 
center of the solid-state image sensing device to the optical 
axis for the lens that is attached to the lens mount. 

[0006] 

In view of these problems, an objective of the present invention 
is to provide a solid-state image sensing apparatua^ith improved 
ease of operation in manufacturing, which lends itself to 
low-cost fabricatioiv and capable of improving quality by 
accurately aligning the image centerof the solid-state image 
sensing device to the optical axis of the lens. 

[0007] 
[Solution] 

To solve the af oiementioned problems, the solidstate image 
sensing apparatus of Claim 1 is as follows: a soli-dstate image 
sensing apparatus comprising: a solidstate image sensing 
device package wherein a circuit board on which soli-^tate 
image sensing device is mounted is sealed with a cover 
glass-mounting stand on which a cover glass is mounted, and 
a lens support that supports a lens; wherein 
alignment means between said circuit board and said cover 
glass-mounting stand are provided opposite said cover 
glass-mounting stand on said circuit board, and alignment means 
between said cover glass-mounting stand and said lens support 
are provided opposite said lens support on said cover 
glass-mounting stand. 

[0008] 

According to the solid-state image sensing apparatus of Clam 
1, alignment means between the circuit board and the cover 
glass-mounting stand are provided opposite the cover 
glass-mounting stand on the circuit board on which the 
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solid-state image sensing device is mounted; therefore, the 
cover glass-mounting stand is accurately aligned with respect 
to the circuit board. In addition, the provision of alignment 
means between the cover glas&mounting stand and the lens support 
on the face opposite the lens support on the cover gla&eaounting 
stand ensures that the leis support is accurately aligned with 
respect to the cover glass-mounting stand. As a ressult, the 
lens support is accurately aligned with respect to the circuit 
board, which permits the accurate alignment of the image center 
of the solid-state image sensing device with respect to the 
optical axis of the lens. Further, the mounting of the circuit 
board, the cover glass-mounting stand, and the lens support 
through the use of the alignment means results in improved ease 
of operation. 

[0009] 

To solve the aforementioned problem, the solidstate image 
sensing apparatus of Claim 2 is characterized in that, in the 
solid-state image sensing apparatus of Claim 1, said alignment 
means are two or more raised or recessed means. 

[0010] 

According to the solid-state dlmage sensing apparatus of Claim 
2, the circuit board, the cover glasemounting stand, and the 
lens support are mounted using either raised or recessed 
alignment means that are provided in two or more locations, 
which improves the ease of operation. In addl±on, the lens 
support is accurately aligned with respect to the circuit board, 
which permits the accurate alignment of the image centeaof 
the solid-state image sensing device with respect to the optical 
axis of the lens. 

[0011] 

To solve the af orementiorod problem, the solid-state image 
sensing apparatus of Claim 3 is characterized in that, in the 
solid-state image sensing apparatus of Claim 1, throughholes 
as said alignment means are formed on said circuit board and 
said cover glass-mounting stand, and provided opposite said 
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cover glass-mounting stand on said lens support are protrusion 
that extend through said throughholes . 

[0012] 

According to the solid-state image sensing apparatus of Claim 

3, the protrusions^ which are formed opposite said cover 
glass-mounting stand on said lens support, are inserted through 
the through-holes that are provided as said alignment means 
formed on said cover glas&mounting stand. In this manner, 
the lens support is accurately aligned with respect to the circuit 
board, vhich permits the accurate alignment of the image center 
of the solid-state image sensing device with respect to the 
optical axis of the lens. This method also improves the ease 
of operation during the mounting operation. 

[0013] 

To solve the af orementiond problem, the solid-state image 
sensing apparatus of Claim 4is characterized in that, in the 
solid-state image sensing apparatus of Claims 1 through 3, the 
distance between said cover glass and said soli-dstate image 
sensing device is set less than or <9ual to 0.3 mm. 

[0014] 

According to the solid-state image sensing apparatus of Claim 

4, wherein the distance between said cover glass and said 
solid-state dLmage sensing device is set less than or equal to 
0.3 mm, the effects of reflections from the solidstate image 
sensing device and from the cover glass on the image can be 
minimized. 

[0015] 

To solve the aforementioned problem, the soli-dstate image 
sensing apparatus of Claim 6 is characterized in that, in the 
solid-state image sensing apparatus of Claim 1 through 4, the 
window frame for said cover glas&mounting stand is formed in 
a size less than or equal to the image areaof said solid-state 
image sensing device. 
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[0016] 

According to the solid-state image sensing apparatus of Claim 
5 , the window f ramef or said cover glass-mounting stand is formed 
in a size less than or equal to the image area of said sol«fetate 
image sensing device. Therefore, the device can prevent the 
light due to irregular reflection from entering the image area 
of the solid-state image sensing device. 

[0017] 

[Modes of Embodiments of the Invention] 

In the following, we explain the modes of embodiment of the 
present invention with references to attached drawings. 

[0018] 

Fig. 1 is an exploded isotropic viewillustrating the overall 
configuration of the solid-state image sensing apparatus of 
this mode of embodiment. Fig. 2 is a crosesectional diagram 
corresponding to Fig. 1. Fig. 3 is across-sectional diagram 
illustrating the condition in which the soli^tate image 
sensing apparatus of Fig. 2 is assembled. 

[0019] 

As shown in Fig. 1, the solid-state image sensing apparatus 
1 of the present mode of embodiment is comprised of: a lens 
cap 2, a lens 3, a lens mount stand 4, a cover glass 5, a cover 
glass-mounting stand 6, solid-state image sensing device 7, 
and a circuit board 8 . 

[0020] 

The lens cap 2 is made of hea^resistant plastic , and an aperture 
2a is formed in its upper center, as shown in Figs. 1 and 2. 
Also, formed inside the lens cap 2 isthread 2b, as shown in 
Fig. 2. 

[0021] . 

As illustrated in Fig. 2, the upper part of the lens 3 is formed 
in a planar shape, andanother side of the lens, which is opposite 
the solid-state image sensing device 7, is partially formed 
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in a raised shape. The shape of the lens 3 shown in Fig. 2 
is an example ; other various shapes can be adopted as appropriate . 

[0022] 

The lens mount stand 4 as a lens support is made of hea-%resistant 
plastic, similar to the lens cap 2. Provided in two locations 
on the lower face of the lens mount stand are protusions 4a, 
which are alignment means with respect to the cover 
glass-mounting stand 6. Also, the thread 4b corresponding to 
the thread 2b of the lens cap 2 are formed on the lens mount 
stand. 

[0023] 

The cover glass 5, while covering the solidstate image sensing 
device 7, also serves as a filter. 

[0024] 

The cover glass-mounting stand 6 is made of hea-fe-resistant 
plastic . Formed in two locations on the upper face of the cover 
glass-mounting stand are recesses 6b as alignment means that 
fit onto the protmsions 4a on the lens mount stand • In addition , 
formed in three locations on the lower face of the cover 
glass-mounting stand6 are protrusions 6b, which are alignment 
means with respect to the circuit board 8 . It should be noted 
that the window frame for the cover glass-mounting stand 6 may 
be either round or square. 

[0025] 

As illustrated in Fig. 1, the solidstate image sensing device 
7 is an element on which an imaging face 7a is formed in its 
approximate center; the solidstate image sensing device is 
connected to a wiring pattern on the circuit board 8 by means 
of wires. 

[0026] 

Formed on the circuit board 8 are wiring patterns, to which 
the solid-state image sensing device 7 is attached . In addition , 
formed in three locations are throughholes 8a, which are 
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alignment means through which the protrusions 6b of the 
aforementioned cover glas&mounting stand 6 are inserted. 

[0027] 

Such is the overall configuration of the solieLstate image 
sensing apparatus 1 of the present mode of embodiment. As 
described above, on the solid-state image sensing apparatus 
1 of the present mode of embodiment, the circuit board 8 and 
the cover glass-mounting stand 6 to which the solidstate image 
sensing device 7 is attached are accurately aligned and mounted 
by the through-holes 8a that are formed on the circuit board 
8 and by the protrusions 6b that are formed on the cover 
glass-mounting stand 6. Further, the cover glas-smounting 
stand 6 and the lens mount 4 are accurately aligned by the recesses 
6a that are formed on the cover glass-mounting stand 6 and by 
the protrusions 4a that are formed on the lens mount 4, which 
permits accurate and easy alignment of the lens mount 4 with 
respect to the solid-state image sensing device 7 on the circuit 
board 8. As a result, the ^tical axis for the lens 3 can be 
accurately aligned with respect to the image center of the 
solid-state image sensing device 7. It should be noted that 
in the present mode of embodiment, the cover glasanounting 
stand 6 and the lens mount 4, and the circuit board 8 and the 
cover glass-mounting stand 6 are attached by bonding, 
respectively. 

[0028] 

In addition, the elimination of screwing, as opposed to the 
conventional method, improves the ease of operation and can 
reduce manufacturing costs. 

[0029] 

Further, the provision of the protrusions 6b on the cover glass 
mount 6 and the through-holes 8a on the circuit board 8 in three 
locations can eliminate operational error during the mounting 
process. 

[0030] . 
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It should be noted that the throughholes 8a are by no means 
limited to the same size or the round shape. As shown in Fig. 
4, for example, round through-holes 8a-l of approximately the 
same size as the protrusions 6b on the coyer gla&enounting 
stand 6, round through-holes 8a-2 that are larger than the 
protrusions 6b, and elliptical throughholes 8a-3 can be formed 
to eliminate operational error during the mounting process. 

[0031] 

As illustrated in Fig. 5, the protrusions that are formed on 
the lens mount 4 can be long protrusions 4c that extend through 
the cover glass-mounting stand 6 and the circuit board 8 . This 
configuration permits the alignment of the lens mount 4, the 
cover glass-mounting stand 6 , and the circuit board 8 in a single 
operation. As a result, the optical axis for the lens 3 can 
be accurately aligned with the image center of the soli-dstate 
image sensing device 7. This method can also further improve, 
ease of operation and reduce manufacturing costs. 

[0032] 

It should be noted that the alignment means that are provided 
on the cover glass-mounting stand 6 are by no means limited 
to a recessed shape; alternatively, they can be formed in a 
tapered face in the upper part of the cover gla&saounting stand 
6, as illustrated in Fig. 6; and a tapered face corresponding 
to this tapered face can Is provided in the inner circumference 
of the lens mount 4 . Still alternatively ^ step can be provided 
along the inner circumference of the cover glasemounting stand 
6, as illustrated in Fig. 7, and the lens mount 4 can b^laced 
there. 

[0033] 

We now e^^lain the position in which the cover glass 5 of the 
present mode of embodiment is mounted. The soli^tate image 
sensing apparatus of the present mode of embodiment is provided 
so that the distance between the solidstate image sensing device 
7 and the cover glass 5 is greater than or equal to 0.3 mm, 
as shown in Fig. 8. This structure minimizes an^ffects on 
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the image of reflections from the solidstate image sensing 
device 7 and from the cover glass 5. 

[0034] 

In addition, the cover glass 5 can be monted above the cover 
glass-mounting stand 6, as illustrated in Fig. 9, or underneath 
the cover glass-mounting stand 6, as illustrated in Fig, 10. 

[0035] 

Further, the size W of the opening on the cover glasenounting 
stand 6 should be configured in a size less than or equal to 
the image area of the solid-state image sensing device 7, as 
illustrated in Fig. 11. This configuration can prevent light 
from entering the image area even when irregular reflection 
occurs, as shown in Fig. 12. 
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[0036] 

[Effects of the Invention] 

As explained above, the provision of mutual alignment means 
on the side opposite the lens mountnf the cover glass-mounting 
stand and mutual alignment means on the side opposite the cover 
glass-mounting stand cf the circuit board permitsthe accurate 
alignment of the optical axisof the lens 3 with respect to 
the image center of the solid-state image sensing device 7. 
This configuration can also further improve the ease of operation 
and reduce manufacturing costs. 
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Fig. 1 
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Fig. 2 



Fig. 5 



Fig. 7 




Fig. 6 




Fig. 9 



Fig. 10 
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Fig. 11 
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